Introduction
Elliptic curves are one of the most important objects in algebraic geometry and, in general, in mathematics. They have many practical applications, for example, in cryptography, or for factoring positive integers and primary testing. To study the properties of elliptic curves H. Hasse introduced L-functions attached to these curves.
Let E be an elliptic curve over the field of rational numbers Q defined by the Weierstrass equation y 2 = x 3 + ax + b, a,b ∈ Z. Denote by Δ = -16(4a 3 + 27b 2 ) the discriminant of the curve E, and suppose that Δ ≠ 0. Then the roots of the cubic x 3 + ax + b are distinct, and the curve E is non-singular.
For each prime p, denote by ν(p) the number of solutions of the congruence y 2 ≡ x 3 + ax + b(mod p), and let λ(p) = p -ν(p). Let s = σ + it be a complex variable. Then the L-function of the elliptic curve E is defined by the Euler product 
and defines there an analytic function with no zeros. Moreover, since the ShimuraTaniyama conjecture was proven in [1] , the function L E (s) is analytically continuable to an entire function, and it satisfies the functional equation 
Universality theorem of L-functions of elliptic curves
The universality is a very interesting property of zeta and L-functions. J. Marcinkiewicz was the first who used the name of the universality in 1935.
The first universality theorem for the Riemann zeta-function ς 
where in the place of dots a condition satisfied by τ is to be written. Then the last version of the Voronin theorem is contained in the following statement, see, for example, [5] . Let K be a compact subset of the
with connected complement. Let f(s) be a continuous and non-vanishing on K function which is analytic in the interior of K. Then, for every ε > 0,
The later theorem shows that there exist many translations ζ (s + iτ) which approximate a given analytic function f(s): the set of τ in (1) has a positive lower density.
The majority of classical zeta and L-functions are universal in the Voronin sense. The LinnikIbragimov conjecture says that all functions in some half-plane, given by Dirichlet series, analytically continuable to the left of the absolute convergence halfplane and satisfying some natural growth conditions are universal in the Voronin sense. All recent results on the universality of the Dirichlet series support that conjecture.
The aim of this paper is to give a survey on the generalizations of the continuous type's universality theorem of L-functions of elliptic curves.
The universality of L-functions of new forms has been proved in [5] . From this the universality of
Theorem 1 [3]. Suppose that E is a non-singular elliptic curve over the field of rational numbers. Let K be a compact subset of the strip D with connected complement, and let be a continuous non-vanishing function on K which is analytic in the interior of K.
Then, for every ε > 0,
Some generalizations of Theorem 1
Theorem 1 of L-functions of elliptic curves can be generalized for powers of L E (s) as well as the universality theorem of the derivative L' E (s), and a weighted universality theorem can be obtained.
The first mentioned result is given in [3] .
Theorem 2. Suppose that E is a non-singular elliptic curve over the field of rational numbers. Let K be a compact subset of the strip D with connected complement, and let f(s) be a continuous nonvanishing function on K which is analytic in the interior of K. Then, for every ε > 0 and k
The universality for the derivative L' E (s) is contained in the following statement.
Theorem 3 [4] . For the proof of Theorems 1 and 3, limit theorems in the sense of weak convergence of probability measures in the space of analytic functions for the considered functions are applied. On the other hand, the identification of the limit measures in these theorems is based on the ergodic theory, more precisely, on the Birkhoff-Khinchine theorem.
As we have already mentioned, a weighted analogue of Theorem 1 is known. Therefore, to obtain a weighed universality theorem for the function L E (s) we need a certain additional condition.
Denote by E η the expectation of the random variable η. Let X(τ,ω) be an ergodic process, E|X(τ,ω)|<∞, with sample paths almost surely integrable in the Riemann sense over every finite interval. Suppose that ( ) almost surely for all t ∈ R with some δ > 0 as T → ∞. Let I A denote the indicator function of the set A. ISSN 
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Then, in [2] the following result was given. Proof of Theorem 4 is given in [2] .
